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The ill vivo response to ultraviolet B (UVB) radiation 
in skin is characterized by the accumulation of both 
mononuclear and polymorphonuclear cells within 
the dermis and an induction of vascular endothelial 
adhesion molecules. Epidermal production of cyto-
kines (IL-8 and TNF-a) has been strongly implicated 
in the development of UVB-induced inflammation. 
In the current study, we examined the time course of 
IL-8 and TNF-a mRNA and protein expression in the 
epidermis over a 24-h period after ill vivo UVB irradi-
ation. Also, the induction of adhesion molecule ex-
pression and the accumulation of neutrophils within 
the dermis were followed. We found constitutive 
expression of both cytokines (mRNA and protein) in 
the epidermis of unirradiated skin. IL-8 was rapidly 
upregulated after irradiation and mRNA and protein 
increased at 4 h, reaching a maximJlm between 8 and 
24 h. TNF-a mRNA and protein was minimally in-
T h e skin is th e primary in terface b e tween the environ-ment and the body and is an active inmlUnologic micr?environment: It protects against consta nt mi-crobIal and chenuca l assaul t and also agall1st th e ha rmful effec ts of ultraviole t radiation (UVB). The 
acute effects of UVB radiation (290 - 320 nl11) in hum an skin resul t 
in a n inAaml11atory respo nse, de tectable clinically as e rythema that 
can last up to 96 h. T he first observabl e event is a vasodilato ry 
response w ith increase in blood Aow detectable within 1 h of U VB 
irradia tion (Diffey and Oakley, 1987) . T he vasodilation , mediated 
by prostaglandin-E 2 ' and ni tric oxide, increases progressively to 
reach a peak at 24 h . Furthermore, an inflammatory infil trate occurs 
tha t contains mainly n eutrophils and is maximal at 24 h (Haw k et nl, 
1988). T he m echanism s involved in neutrophil recrui tm ent are not 
clearly understood , altho ugh their entry will depend upon both a 
specific chem oa ttractant stimulus and appropriate microvascular 
adh esion m olecule expression, of w hich E- selectin and intracellular 
adhesion mol ecule (IC AM-l ) are the m ost important. There is 
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A bbreviati on: VCAM-l , vascular cell ad hesion mo lecule-1. 
creased by 8 h after UVB irradiation and reached a 
maximum by 24 h. No significant alteration in 
ICAM-l or VCAM-l expression was observed. E-
selectin expression, which was absent from control 
samples, was increased from 4 h onward and also 
reached a maximum at 24 h, coinciding with peak 
neutrophil accumulation. A strong correlation (r = 
0.96) was found between number ofE-selectin-posi-
tive vessels and numbers of infiltrating neutrophils at 
this time. Moreover, because E-selectin expression 
was increased before any apparent increase in TNF-a 
protein (4 h), TNF-a does not appear to be involved in 
the early induction of the adhesion molecule, but 
cytokines such as TNF-a and IL-8 may act subse-
quently to augment the inflammatory response. Key 
II1Ol'ds: adhesion molecules. ] I" vest D el'lIIatol 108:763-768, 
1997 
stro ng eviden ce for the involvem enr of cytokines and after UVB 
irradiation there is upregulatio ll of cytokine expression such as, 
in terlellkin (IL)- 1, IL- 8, lL-l 0, IL-15, and tumor n ecrosis f.1cto r cc 
(T N F- cc) by va d o llS cells including keratinocytes (Enk et nl, 1995), 
and dermal fi broblasts (de Kossodo el nl, 1995) . 
IL-8, a member of the C-X -C supergene fa mily of che ll1okines, 
is strongly chem o tacti c for n eutrophils, lymphocytes, and b asophils 
and thus could be a likely candidate fo r n eutrophil recruirmell t in 
the UVB-induced in flammato ry response (Liebler ct nl, 1994) . In 
humans, the p rinlary source of IL-8 is m onocytes (Colditz CI nl, 
t 992) , alth ou gh it is now known th at a wide variery of ot1l e r cells 
including fi broblas ts, keratinocytes, and endothelial cells can p ro-
duce tlus facto r. It has been previously reported th at after UVB 
e"l1osure of cultured human epiderm al keratinocytes, IL- 8 mRNA 
is rapidly upregulated (\ovi thin 1 h ; Kondo et aI, 1993) . En try of 
neu trophils in to skin sites is dep endent upon bo th a ch em o tactic 
signal and the inte raction o f til e cell sur face ligand sialyl Lewis-x 
with the specific endo tllelial adhesion m olecule E- selectin (Spring-
er, 1990) . Since E- selec tin is not cOllSti tutively expressed by th e 
dermal vasculature, it must b e induced b y inflammatory m ediators 
prio r to any cellular infiltratio n . UVB has been shown to upregulate 
E- selectin expression on vascular endothelium ill lI i llO (Norris et nl, 
1991) . Evidence from mice suggests tll at the upregulation of 
E-selec tin is likely to be m ediated indirec tly, through release of 
T NF-cc (Streilein et nl, 1993) . T N F- cc has al so been shown to be 
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upregulated in human e pide rmis afte r UYE irrad iati on (Oxholm ef 
ai, 1988) . In t h.e c urrent study, we have exami ned the development 
of the cu taneous inflammatory respo nse i" r/iel(} afte r U VB irradia-
tion . In par ticular, w e have examine d th e interrelatio nship of 
epidermal cytokine pro ductio n , vascular adhesio n m o lecule expres-
sion, and neutro ph.il accumulatio n . 
MATERIALS AND M.ETHODS 
Patiel1 ts aud UVD Irra di ation Normal healthy Caucasian volunteers 
(n = 4, mCa n age = 41 y, rJ, rce males) of sun-reactive skin type II or Ill. 
were rec.rui ted fo r study. Each individual was irradiared ·w ith ~, prev io usly 
determined dose (2.5 X minimal erythema dose) ofUVB (by using a Philips 
TJ...20W I ] 2 fl uorescent lamp) at three sites on the bu ttock. The sites were 
biopsied at 4, 8, and 24 h afte r irradiation and liom an untTeated control site 
to allow conStl'uction of a time coursc. Biopsies werC bisectcd, and one-half 
was snap-fi'ozen for immunohistochemical analysis and thc other waS fixed 
overnight in 4%, (wt/vo l) para formal dehyde itl phosphate-bufFered sa line 
(PBS) and paraffin cmbedded for ill silll hybridization and cytokiue iml1lu-
n o histochemistry. 
Preparation of Digoxigenin-Labeled Riboprobcs Riboprobes for 
[L-8 and TNF-a: were synthesized from the respecti ve coding region eDNA 
fragments subcloncd into the vector pC RTM 11 (Invitrogen, Leek, Thc 
Netherlands). This vecto r conwins SP6 and T7 RNA poll'mel'aSe initiation 
sites for the synthesis of sellse and ami-sense RNA probes. The TNF-a 
probe was synthesized fi:o m a 254-bp fi'agmellt corresponding to positions 
336-589 of the full-length TNF-a sequcnce (Wang el ,rI, j 985) and IL-8 
probes were sYll thesized from ' I fi'agment corresponding to nucleotides 
101-302 of the IL-8 sequence (Matsushima e' nl , 1988). Transcrip tion 
reactions conta ining 1 /-Lg oflin earized plasmid DNA were carried out under 
st.1ndard condi tions (Sambrook el nl, 1989) in the presence of 0.33 mM 
digoxigenin-l 1-UTP (Boehringer Mannheim). R cacl10n products were 
analyzed by gel electrophoresis ,Itld template ON A was removed by 
addi tion of 10 units of RN ase- free DNase 1 (BoehTin ger Mannheim , 
Mannhcim, Germany) for 15 min at 37°C prior to li se. 
I" Situ Hybridization Paraffin-embedded tissue sections (5 !J.m) werc 
deparafri ni zed in "J'Jene and then rehydra ted through a series of alcohols to 
water (RNase free) . Sections were incubated fo r 10 min in 2 X sodiulll saline 
citrate (SSC) at 600 e and then treated fo r 30 min with 10 fl,g per ml 
proteinase K (Boehringer Mannheim) in 50 mM Tris(hydroxymcthyl)ami-
nomethanc buffer (pH 7.6). Protein;tse treatlllcnt was halted by incubation 
in ice-cold 0.4"1., paraformaldehyde (BDH , Leiceste rshire, UK) ill PBS for 20 
min, and sections were washed ill T ri s(hydroxymethyl)aminomcthal1c-
buffe red sa line. Sections were h}'bddized for 16 h with an ti-.~en se or control 
sense IL-8 and T N F-a ribopro bes ar 40 ng per ml in a solu tion containing 
2.5 X SSC, 50% fo rmamide (Boelu'ingcr Mannheim), and 10% dcxtnllJ 
sul£, te (S igma, St. Louis, MO) at 42°C i" a moist environment (Hybaid-
O mnislide, H ybaid, Nliddlesex, UK). Sli des were then subjected 1'0 post-
hybridiza tion stringency washes ill 2X SSC at room tcmperature fo r 30 min 
and then at 0.1 X sse and 50% fonnamide (BDH ) at 42°C for 60 min 
(Hybaid-O mnislide) . Bound probe was detec.ted by incubation with a 
mouse anti-digoxigenin alkaline phosphatase-conjugated Fab fragment 
(Bochri]1ger Mallllheim) ;tnd 4-nitroblue tetrazolium/S-br0l110-4-chloro-3 -
indolyl phosphate (Boehringer Mallllheim). Sections were mounted in an 
aqueous moun ta nt (Aquam oullt, BD H). 
Immunohistochemical Examination of Tissue 
!/IIl/IlIlI%cn/izatioll ofA dlr esioll Mo/cCliles nlld N ell/rop/liis Cryostat sections (5 
I1-m) were fi rst incubated with 10% (vol/vol) normal nOl1immune goat 
serum (Zymed Histostain-SP, Cambridge Bioscience, Cambridge, UK) to 
block nonspecific bin ding of the secondary antibody. Sections were then 
incubated with monoclonal mouse an tibodies against neutrophil elastase 
(Dakopatts, High Wycombe, UK), E-selectill , ICA M-1 , O r vascular cell 
adhesion tllolecule- l (V CAM- l ; a gift from Dr. D. H"skard, Hammersmith 
Hospi tal , London, U nited IGngdom; Norris e' nl, 1991) for 60 min. N ormal 
mouse serum served as a negative control (diluted 1:1 0 in PBS). An tibodies 
were used at dilutions of 1:100 in PBS containing 0.1% bovine serum 
albumin (Sigma). Endogenous peroxidase activity was quenched by incu-
bation in 3% (vol/vo l) hydrogen peroxide (S igma) in methanol (BDH). 
Sections were then incubated with a biotinylated goat anti-mouse immu-
noglobulin antibody (ZYl11 ed Histoswin-SP, Cambridge Bioscience) fol-
lowed by a streptavidin-pcroxidase conjugate (ZYl11ed Histoswin -SP, Cam-
bridge Bioscience). A substrate chromogen mixture [hydrogen peroxide and 
aminoethyl ca rbazo le in buffe r (Zymed Histost,lin-SP, Cambridge Bio-
science)] was then applied to each secti.on to allow visuali zation of the 
resulting complex. Finally, sections were washed thoroughly with di still ed 
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water, coun tersta ined with hacmalum (BDH), and moun ted in an aqueous 
slide mountan t (Agilal11 oun t, BDH) prior to microscopic examjnation. All 
incubations were p e rfo l"111cd at rOOll1 te nlpcraturc . Q UOl n tiftcatio l1 " 'as. 
performed by two blinded obscrvers and a minimulll of four high-power 
frelds were assessed per sec tion. E-selectin staining was expressed ;u 
intl! ll sity of stain (0 = nO staining, 1 = vve~lk staining l 2 = 1\'\ode(ate 
staining, 3 = strong staining, and 4 = intense staining) ilnd as ll1ean nutnbe.r 
of positive vessels per high-power fie ld . Neutroplti.l numbers were ex-
pressed solely as mean numbcr of pos itive ce ll s pcr high-power fie ld. 
lllllllllllO/"cnlizfllioll if IL -S nlld TNF-a Parafrin-embcdded tissue sections r 
1J- 111 ) were rehydrated thro ugh a series of alcohols to water. Sections were 
jncubated in a mi crowave oven (600 w) fo r 20 min in 10 111 M citrate buffet 
(pH 6.0) and all owed to cool. T he staining protocol was then as fo r frozen 
sections. The primary antibodies used were mouse monoclonal antiboclies 
against lL-8 (IU't-D Systems, Oxford, UK) and TNF-a: (Nash el aI, 1991; 
gift of Dr. P.J. McLaughlin , Liverpool University,Liverpool, Unjted 
Kingdom) . They were lI sed at a dilu tion of 1:40; norll1al mouse serul1\ 
(dilutcd 1:10 in PBS) was uscd as a negativc control. 
R ESULTS 
Intcrlcukin-8 and TNF~a Arc Upregulatcd in the Epidermis 
after UVB Irradiation IL-S and T NF-a: mRNA was constitu-
ti vely expressed in th e epidermis of all unirradi ate d control biopsie 
(tim e 0 h). IL-8 m essage expressio n w as present at egual levels 
throug ho ut the w h Ol e epidermis (Fig lA) . There was an ob servable 
increase in 1L-8 mRNA by 4 h after irradiation (Fig lB) that 
reache d a m aximum between 8 (Fig lC) and 24 h (Fig lD). All 
strata o f the epide rmis sho wed equal streng th of staining . R esults 
£i'0111 each individual were compara ble. ConU'ol sense p robes gave 
consi ste ntly negative results (Fig lE). 
IL- 8 protein was d em o nstrable in the ep ide rmis o f control 
biopsies a t low levels (Fig iF) . Expression o f 1L-8 protein wa 
slightly upregul ated at 4 h and increased progressively thereafter, 
reaching a m aximum by 2 4 h (Fig 1 G-l) . At tills time , expression 
was supra basal w i th strong focal patch es o f g ranular perivascular 
kera tinocyte staining . 
Staining for T NF-a I11.RNA was m o d erately strong and mainly 
supra basal (Fig 2A). An incr ease in mRNA expression was observ-
a ble by S hafte r irradiatio n and r each ed a m aximum by 24 h (Fig 
2B-D). At this time , all laye rs o f tile e pidermis showed strong 
expression o f T N F- a: 11l~NA ; control sense probes ga ve consis-
te ntly ne gative results (Fig 2E) . An o bsel-vable in cI'ease in TNF-Q 
p rotein w as observed at S h but w as mmdInaj a t 24 h af ter 
irradiation; staining w as cytosolic and extende d through all layers of 
the epidermis (Fig 21) . As with the IL- 8 findings, resul ts from all 
individuals were comparable. 
E-Selectin, but not ICAM-l or VCAM-l, Is Upregulated o n 
the Det:tnal Microvasculature after UVB Irradiation In 
ullirradiated conu'ol biopsies, E- selectill was o nly w eakly expressed 
o n vascuLar endo thelium in three o f four biopsies (Fig 3A,C) . By 
4 h afte r irradiation , an increase in E- selectin staining w as eviden t in 
the superfi cial and mid d erm.i s. Expression increased pro gressively, 
reaching a m aximuJ11 b y 24 h (Fig 3A,B) in terms of intensity of 
stain (media n = 3, d ata not show n ) and number of vessels stained 
pe r high-po w e r fie ld (mea n = 2 .S, Fig 3B) . N o incr ease in 
microvascular expressio n of ICAM - l o r V CAM-l was o bserved 
o ve r t he time course in any of the bio psies , but w eak e pidermal 
ex pression o f ICAM-l w as detected a t 24 h after UVB irradiation 
(tw o of four biop sies ; data not shown) . 
Neutrophils Accumulate in the Dermis of the Skin after 
UVB Irradiation N eutrophils were identified in frozen sections 
by staining of ne utrophil elastase . In contro l samples, few positive 
cells w e re present (mean = 1.2 per high-power fi eld) . After 
irradiation , however, there was a progressive increase in number oi 
n e utrophils, fir st no ticeable by 8 h (mean = 13 .7 per high-power 
fi eld) . By 24 h , this increase had reached sta tistical significance 
compared to cOluro l samples, show n by paired Studen t's t tes t (p < 
0.05) (Fig 4) . Furthermore, the re was a direc t correlatio n be tween 
the number ofE-selectin-positive vessels per hig h-pow e r fi eld and 
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Figure 1. IL-8 rnRNA 
and protein expres-
sion increase after 
UVB-irradiation of 
llorlnal hUlnan skin. 
Normal heal thy Ca uca-
sian voluntee rs (n = 4) 
were irradiated with 
2.5 X minimal erythema 
dose of UVB then biop-
sied at 4, ,and 24 h'lIld 
fro m an unirradiared site. 
(A-E) Nonradioactive ill 
si/II hybridization was 
perfonn ed w ith a digoxi-
gel1in-labeled riboprobe 
to localize the cytokine. 
(A) Control ul1irradiated 
skin . (B) Four hours after 
UVB. (e) Eight ho urs af-
ter UVB. (D) Twenty-
four hours after UVB. 
(E) Sense probe control 
used on skin 24 h after 
UVB irradiation. (F-I) 
1111 m U 11 ocytoc h e nli ca 1 
techniques \:ver e enl -
ployed to localize IL-8 
protein in biopsies from 
the sam e volunteers . (F) 
Control unirradiated 
skin. (G) Four hours af-
ter UVB. (H) Eight hours 
aftcr UVB . (l) Twenty-
four ho urs after UVB. 
Nanna i 1110ttSe SCl"Ut11 
gave consistently nega-
tive resu lts. Both mRNA 
and prote in increased 
progrc sive ly, reaching a 
maximum at 24 h. Scale 
IJar, 50 !L1ll. 
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Figure 2. TNF- a 
mRNA and pro-
tein expression in-
crease after UVD-
irradiation of 
normal human 
skin. for cxpeIi-
melltal details refer 
to Fig 1 legend. 
(A - E) 111 sill{ hybrid-
ization resul ts. (A) 
Control unirradiated 
skin . (B) f o ur bouTS 
after UVB. (C) Eigbt 
bours after UVB . (D) 
Twenty-four hours 
after UVB. (E) Sense 
probe control used 
on skin 24 h after ir-
radiarion. (F-I) 1111-
I11unollistochcl1'Iica l 
loca liz,![ion of 
TNF-a. (F) C ontrol 
unirradiated skin. 
(G) f o ur hours "ttcr 
UVB. (H) Eight 
hours aftcr UVB . (l) 
T wenty-four hours 
after UYB . No nnal 
1110 U SC SCn.I1l\ g"vc 
consistentl y negative 
results. TNf-a was 
present at all rime 
po ints in the epider-
mis of the skin , al-
tho ugh nO increase 
in expression was 
o bserved unti l 8 b af-
ter UVU and reacbed 
a l11" xcimul11 at 24 h. 
Scale bol', 50 !.I.111. 
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Figure 3. E-selectin is upregulated 011 the microvasculature after UVB-irradiation of normal hnman skin. UVB-irradiated skin (see Fig 1 
legend) was stained for E-selectin by immunohisrochemical rechniques. (A) E-selectin sraining was expressed as numbers of positive vessels per high-power 
fie ld. EnOl" bOl"s. SEM (n = 4). ' p < 0.05 . (B) Strong sra ining ofE-selectin can be observed 0 11 the microvasculature at 24 h . (e) Unirradiated control skin . 
Scale bal", 50 ILI11 . 
numbers of neutrophils per high-power field over the time course 
(r = 0.96) . 
DISCUSSION 
In th e current study, we followed the changes of several compo-
nents of the UYE-induced inflammatory response over a 24-h 
period. In unirradiated epidermis, TNF-a and IL-8 were constitu-
tively expressed at both mRNA and protein levels. After UYE 
irradiation, both showed increased expression , IL-8 increasing 
several hours before TNF- a. Dermal microvasculature showed 
increased E-selectin expression after 4 h , before an increase in 
TNF- a protein, and it continued to increase thereafter. Neutrophil 
infi ltration was first detectable at 8 11. and reached a maximum by 
24 h. The mechanisms underlying these ditferent components of the 
response to ultraviolet irradiation have been the subject of specu-
lation for some time. It has been suggested that in mice and 
humans, the inflammatory response induced by UVE is mediated 
principally by T NF-a (Vincek e/. ai , 1993) . Furthermore, polymor-
phic alleles at the TNF-a and Lps loci dictate whether mice are 
susceptible or resistant to UYE-mediated inhibition of cutaneous 
B 30 
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immunity (Yoshicawa c/ ai, 1990). T he urrent find.ings suggest th at 
T NF-a is a rather late mediator in the reaction. T he earlies t 
vascul ar response, in the fo rm of vasodilation, is detectable between 
1 and 2 h after UYE exposure (Ditfey and Oakley, 1987). Nitric 
oxide (Warren, 1994) and proscaglandin-E2 (Black el ai, 1978a,b) 
are both known to be involved in this part of the response . We 
have confirmed the findin gs of Norris el II I (1991) that E-selectin 
expression is increased by 4 h, whereas ICAM-1 and VCAM-1 
show little change after ill viII{) irradiation (dara not shown) . T he 
time of this increase appears co be well before detectable changes in 
expression ofTNF-a, which raises the possibility th at it may be due 
to a direct effect of UVB on endothelial cells or that some other 
mediator is involved . 
Everett el III (1 966) demonstrated that 10-15% of UYE pene-
u'ares to the superfIcial dennis. Hence it is possible that UVE has a 
direct etfect on microvascular endoth elial cells. Indeed, Cornelius el 
III (1 994) showed tlnt cultured human dermal microvascular endo-
thelial cells exposed ill vitm to UYE showed increased expression of 
ICAM-1, although, interestingly, E-selectin and VCAM-1 were 
unchanged. T his response was not inhibited by antibodies against 
• 
• 
2 
Vessels stained/hpf 
3 
Figure 4. Neutrophils accu-
mulate in the dermis of nor-
m al human skin after UVB-
irradiation . (A) Norma.! human 
skin. 24 h after UVB irradiation 
(see Fig 1 legend) was sta ined fo r 
neutrophil elastase by immunohis-
tochemical techniques to allow vi-
sua lization of neutrophils . Normal 
rnouse serllnl gave consistenrly 
negative resu lts. Positive cells can 
he observed scattered thro ngho ut 
the dermis . Scale· bal". 50 J.Lm. (B) 
Con-elation between numbers of 
E-selectin sta ined vessels and 
4 numbers of infi ltrating nemro-
phils. 
768 STRICKLAND ET AL 
lL-l or TNF-a. O ur observation chat E-selectin but not ICAM-l 
(data not shown) is increased after UVB in Ilillo may reflect 
diff"erences between cultured human dermal microvascular endo-
thelial cells and their ill llillO counterparts, which Illa.ke up a 
heterogeneous cell population, differing ill structure, function , 
antigenic composition , meta bolic properties, and their l·esponses to 
growth factors (Kumar et nl, 1987). Furthermore, endothelial cells 
can show diff"erent levels of response to diff"erent stimuli; for 
example, chemical perturbation of skin with irritant or contact 
sensitizers results in greater increases in expression ofICAM-l than 
ofE-selectin (Friedmann et aI1992) . Thus, our observations suggest 
that the initial activation ofE-selectin expression could be triggered 
directly by UVB, whereas the subsequent response is aug111ented 
via the effects of TNF-C(. 
OUt observations of the activation of IL-8 expression confirms 
findings by Kondo el nl (1993) that in UV-irradiated keratinocytes, 
lL-8 111RNA is increased 0·001 1 h onward . The time course of 
increase of IL-8 protein expression, rising between 4 and 8 h, is 
compatible with the possibility that this cytokine is acting as a 
chemoattractant for neutrophils (Oppenheinl e/ nl 1991) . The 
neutrophil infiltration was first observed at 8 h and increased 
progressively thereafter. It is interesting to note the granular 
staining pattern of IL-8 after UV13 irradiation, which may indicate 
"packaging" of this cytokine prior to secretion. T he mechanism by 
which IL-8 expression is activated .is not de:lr. It may be a direct 
eff"ect of UVB, because cultured keratinocytes exposed to UVB 
show increased IL-8 expression (Kondo et nl, 1993), but its 
expression may al.so be subject to modulation by either [L-1 or 
TNF-C(. Indeed, the IL-8 gene contains 5' regulatory elements that 
confer responsiveness to induction by TNF-cx and IL-l. These 
DNA sequences include putative binding sites for transcription 
factors including NF,)3 and AP-1 (Mukaida ct a/1990) . 
T he fun ction of neutrophils in UVB-irradiated sites is unclear, 
but there is evidence they may be involved in "repair" processes, 
some of which appear relevant to the changes of photoageing. 
Thus, Starcher and Conrad (1 995) showed that in normal mi ce, 
after UVD expos ure, the elastin fiber content of sIGn increased. By 
contrast, in neutrophil-eJastase-deflcient mice, th ere was no in-
eTease in elastin fibers even though inflammatory sites in both types 
of mice contain ed similar numbers of infiltrating cells. 
We have demonstrated that after UVB irradiation of human skin, 
expression of lL-8 and TNF-a is increased in the epidermis from 
4 h . E-selectin, but not ICAM-l or VCAM-l , is upregulated on 
dermal microvascular endothelium. Moreover, this change is de-
tectable before the cytokine upregnlatiou has really developed, 
sugges ting that it l11ay be a direct response of endothelial cells to 
UVB or that some other mediator is involved. The cytokin es m3Y 
contribute by augm enting E- selectin expression and mny act as a 
chemoattractant for neutrophils. 
I~fe ackllOlllledge tile jiJ/lr volllllleers /II!", lOok part ill this stlld),. "Ve "Iso tll(llll, Dr. 
PJ. McLattglditl (Dcpnrllllelll 0/ JIIIIIIIII/()!Og)', LiVel)"'o! Unillcrsil)" LillCl]1001, 
Utlited Killgdolll) ",lro dOllated a j·","p!e <1/iis T NF-C'/ /IIolloc/ollnl nnlibody fi lld Dr. 
D.O. Haskard (Hammerslllil" H Ojpilnl, LOlldon, Ullilell Killgdom) l"ho dOllaled 
llJOlloc/oll al alllibodies to fCA/IIJ-1 , E-Sc/I'Clill, alld VCA1H- 1. 
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